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1 Introduction

Proposals are being discussed in SA2 to move the PDCP termination point from the network to the eNB. In this context other proposals have been discussed to also introduce changes to the SAE bearer model and QoS concept currently agreed in SA2 ‎[1]. Although we believe that the discussion on the PDCP termination is independent of the SAE bearer model and QoS concept, we provide an evaluation of proposed changes.
2 Evaluation
2.1 The Agreed Bearer Model and QoS Concept
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Figure 1:
Key Elements of the Bearer Model and QoS Concept as Agreed in 23.882
The bearer model and QoS concept agreed in 23.882 is shown in Figure 1. It includes the following main features:
· QoS and policy is enforced from the SAE GW
· The RAN (eNB) remains agnostic to service-to-bearer bindings and multi-PDN deployments
· 1 SAE bearer = 1 radio bearer + 1 tunnel
QoS and policy enforcement includes the service-to-bearer binding ('Service Data Flow' ( 'Bearer' (UL+DL)) and the assignment of the QoS level to the packet traffic carried by a bearer ('Bearer' ( 'QCI/Label' (UL+DL)). The agreed QoS concept ensures that those functions are under control of the home operator. Centralizing such PCEF functionality in the SAE GW minimizes operational costs, e.g., configuration burden across S1 in a multi-vendor network deployment, and when upgrading QoS and policy related software. Furthermore, it allows a deployment of SAE/LTE without PCC. This may be important for certain deployment scenarios where PCC functionality may not be required.

As in 2G/3G the RAN (eNB) can be kept agnostic to service-to-bearer bindings and multi-PDN deployments. That is the eNB does not need to have a notion of a service data flow nor does it need to keep track of the PDN(s) a UE connects to. Keeping such PCEF functionality out of the RAN (eNB) greatly contributes to minimizing both standardization efforts in 3GPP and development costs for SAE/LTE products. The data units exchanged across S1-u are effectively IP packets (ciphered and header compressed). Packet-based scheduling and rate control in the eNB is controlled by the SAE QoS profile associated with the packet traffic carried by a bearer and the Aggregate MBR associated with each UE.
The agreed bearer model is simple since it basically defines: “1 SAE bearer = 1 radio bearer + 1 tunnel”. That is, for user plane traffic a radio bearer is mapped 1-1 to a tunnel on S1. The only state that needs to be maintained in the RAN (eNB) and transferred at handover per SAE bearer is <RBID; TEID>, i.e., the mapping between a radio bearer and a tunnel end-point. Despite its simplicity the agreed bearer model fulfills the requirements for SAE/LTE and has proven to be effective in today’s 2G/3G networks. It has been widely implemented and deployed by the 2G/3G industry, and forms the basis of today’s roaming infrastructure. Thus, the agreed bearer model maximizes the re-use of proven technology. This has two key advantages: (1) is simplifies interworking with 2G/3G (‘SAE bearer’ ( ‘PDP context’) which is important since nation-wide LTE coverage is unlikely at least in early deployments, and (2) it minimizes both standardization efforts in 3GPP and development costs for SAE/LTE products. No technical arguments have been raised against re-using GTP/UDP/IP also for SAE/LTE on the S1 interface. 

2.2 Alternative Proposal:
‘1 Tunnel per UE per IP Address’ + ‘Packet Filters in the eNB’
An alternative proposal that has been discussed is to define one S1 tunnel per UE per IP address and to install uplink and downlink packet filters into the eNB. The downlink packet filters would supposedly be used to multiplex traffic from one such S1 tunnel to one or more radio bearers, while the uplink packet filters would supposedly be used to route traffic to the right S1 tunnel.
No technical motivation has been given for this proposal. Also in our evaluation of the proposal we did not identify any technical motivation.

However, we have identified a number of issues with the proposal:
· The proposal effectively distributes PCEF functionality between the SAE GW and the eNB. Will this require an S7-like interface to the eNB? Will this make PCC a mandatory feature of SAE/LTE?
· Some operators may wish to keep the flexibility to deploy multiple PDNs with overlapping address ranges; in particular when using IPv4. Furthermore, a UE may have established two SAE bearers to different PDNs but with the same QCI/Label. With this proposal: How can the eNB route uplink traffic to the correct PDN unless both SAE bearers are mapped to separate radio bearers? If in this case separate radio bearers have to be established, what is the difference / advantage compared to the agreed bearer model?
· The proposal requires that the state that needs to be transferred at handover per SAE bearer is <uplink packet filters; downlink packet filters; TEID>. Apart from the increased size of the state that needs to be transferred at handovers and idle-to-active transitions, this increases the risk of error cases and inconsistent QoS and policies in a multi-vendor network deployment.
· With this proposal the interworking with 2G/3G does not seem straight forward since it remains unclear how an SAE bearer that is based on ‘S1 tunnel per UE per IP address’ maps to the bearer model used in 2G/3G.
3 Conclusion
The evaluation presented in this contribution shows that the bearer model and QoS concept agreed in 23.882 fulfills the SAE/LTE requirements in a simple yet efficient way. The agreed QoS concept ensures that QoS and policy is kept under control of the home operator while minimizing operational costs. Furthermore, it allows a deployment of SAE/LTE without PCC. It keeps the RAN (eNB) agnostic to service-to-bearer bindings and multi-PDN deployments, while supporting packet-based scheduling and rate control in the eNB. The agreed bearer model maximizes the re-use of proven technology including today’s roaming infrastructure. This simplifies interworking with 2G/3G, while minimizing both standardization efforts in 3GPP and development costs for SAE/LTE products.
No technical motivation has been identified to change the bearer model and QoS concept agreed in 23.882.
Based on this evaluation we propose that SA2 captures the bearer model and QoS concept agreed in 23.882 into 23.401 and 23.402. If agreed Ericsson is happy to provide first drafts of corresponding P-CRs.
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